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Introduction

93
Numerous acute global change pressures are currently being exerted on natural ecosystems 94 (Rockström et al., 2009 ). These pressures originate from and are driven by the economic activities 95 of human societies, and threaten the value co-creation processes between firms and their beneficiaries 96 literature often adopts a GD logic view on value creation to address service provisioning challenges.
127
For example, ES offerings are frequently referred to as ecosystem 'goods and services' (e.g., Wilson 128 and Hoehn, 2006; Müller and Burkhard, 2012) . Alternatively, the lack of an ES contribution to the 129 ongoing discourse in service sciences means that the complex socio-ecological relationship tends to 130 become oversimplified within the SD logic (e.g., Lusch and Vargo, 2006; .
131
Bridging these two bodies of literature is timely and important. A common set of terminology and 132 concepts could facilitate a shared approach to addressing the impacts of companies on ES offerings, 133 and improve their value co-creation processes (Whiteman et 
137
The purpose of this study, therefore, is to establish a service-based understanding of value creation 138 with respect to ES offerings. To start, a review of the SD logic and ES approaches is given in Section 139 2, and conflicts and gaps in terminology and concepts are resolved. The two approaches are then 140 integrated into a conceptual framework for service value flows between the economy, society, and 141 the environment in Section 3. The proposed service-dominant value creation (SVC) framework acts 142 as a guide for future inter-disciplinary discourse on the ES value creation processes. The 143 multidimensional (i.e., temporal and spatial) nature of the SVC framework made it difficult to ignore 144 the obvious connection to sustainability science (i.e., sustainable development) (e.g., Lozano, 2008) .
145
Therefore, the implications that a SD approach has for that field of study are also discussed. Also, in
146
Section 3 the term value-in-impact is proposed for discussing the positive and negative ES 147 provisioning impacts throughout business ecosystems and value networks. Finally, a case application 148 of the SVC framework is provided for the global forest-based sector in Section 4. A perspective from 149 this sector is highly applicable, as it offers cases of environmental self-regulation and a history of 
Harmonizing the Ecosystem Service and Service-Dominant Approaches
153
By harmonizing the language used in business and natural sciences, there is an increased 154 opportunity for collaboration and communication between those fields of study. To facilitate this 155 process for readers unfamiliar with one or both of those approaches, a brief overview of the 156 differences between the GD and SD logics and the ES cascade framework are provided. It is not possible, however, to extensively summarize each of the approaches here. A more in-depth overview 158 of the SD logic is provided by Lusch and Vargo (2014 
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Term Definition Source
Service From ES approach: An ecological function or process that is considered useful to human beings.
From SD approach:
The application of specialized competences by one entity through deeds, processes, and performances to create benefit for the entity itself or another entity. The singular term 'service' is used to reflect "the process of doing something beneficial for and in conjunction with some entity". This contrasts with the plural form 'services' (see next definition).
Haines-Young and Potschin, 2010; Vargo and Lusch, 2008a Services The "intangible output of the firm" or "intangible goods". Commonly used in the GD logic. Vargo and Lusch, 2008a Service System
Dynamic and self-reconfiguring system, interacting over various different temporal and spatial scales, loosely arranged using either hard and/or soft contracts, and entailing both value co-creation and -integration by different actors and their natural environment.
Vargo and Lusch, 2011
Sustainability "Development that meets the needs of the present without compromising the ability of future generations to meet their own needs". Depending on the classification and definition, it consists of three or four dimensions: economic, environmental, social, and cultural.
WCED, 1987
Creation of Shared Value (CSV) "Generating economic value in a way that also produces value for society by addressing its challenges… by reconceiving products and markets, redefining productivity in the value chain, and building supportive industry clusters at the company's locations."
Porter and Kramer, 2011
Ecosystem Service Approach
Natural ecosystem "A dynamic complex of plant, animal and microorganism communities and their nonliving environment interacting as a functional unit." MA, 2003
Natural capital "The stock that yields the flow of natural resources." We augment this definition in Section 3 to be: the stock of potential value held by natural ecosystems for human utilization.
Daly, 1994
Biological diversity (i.e., biodiversity)
The "variability among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part: this includes diversity within species, between species and of ecosystems." Value-in-use "Value is always uniquely and phenomenologically determined by the beneficiary" leading to a more holistic recognition, collection and definition of value originating from the interaction of different service systems.
Convention on
Vargo and Lusch, 2006
Value-in-impact
A spatially and temporally dynamic component embedded in value-in-use and exchange, which represents the co-creation and co-destruction of potential value (positive and negative impact) attributed by actors to how ES are managed, facilitated, and utilized by human-based service systems in the value network.
Presented in this study.
The four axioms and six additional foundational premises of the SD logic (Vargo and Lusch, 4. "Value is always uniquely and phenomenologically determined by the beneficiary"
178
These axioms contrast with the GD logic, where value-in-exchange is the basis for estimating the 179 value of 'goods' or 'services' and value is produced by firms and brought to a market through the 180 exchange of other goods or money ( The process of value creation and purpose of that value, in the context of the SD logic, is described 189 as created jointly, or co-created, by service systems either for or with beneficiary systems (Table 3) 190 . This is done through a network constituting of interactive sets of experiences Co-creation of potential value is accomplished via four resource categories: people, technology,
196
value propositions connecting internal and external service systems, and shared information (e.g.,
197
language, laws, measures, and methods) (Spohrer et al., 2007) . Resource integration involves 198 applying operant resources or competencies to operand resources (Vargo and Lusch, 2004 where human actors can form their own service system or contribute towards a larger multi-individual 202 service system (i.e., employees in a firm) (Ramirez, 1999; Peppard and Ryland, 2006) . 
229
In the SD view, value co-destruction occurs through "interactional process between service 230 systems that results in a decline in at least one of the systems' well-being" (Plé and Chumpitaz
231
Cáceres, 2010). Therefore, value destruction is a consequence of misuse of operant or operand 232 resources and not what is 'expected' or 'appropriate' according to another service system (e.g., the 233 beneficiary system). Misuse can be accidental or intentional, and lead to adverse outcomes for some 234 or all service systems in the value network (Plé and Chumpitaz Cáceres, 2010).
235
Many of the foundational concepts of the SD logic are found implicitly within the ES approach. classifying ES (Fig. 1) . The cascade describes the integration of resources required to produce service 268 offerings by a given natural ecosystem (i.e., natural ecosystem functions and processes). It references 269 value creation through both value-in-exchange (e.g., "willingness-to-pay") and value-in-use (e.g.,
270
"what values…social, moral, or aesthetic") between natural ecosystems and beneficiaries. In the 271 cascade framework, the maximum potential value of ES offerings that is available to humans from 272 natural ecosystems is constrained based on the sum of pressures on the system. For these reasons, the 273 cascade has become an integrated component for various ES and environmental impact modeling 274 frameworks that guide natural ecosystem management decisions. These models range from spatial 275 impact assessment models (e.g., GISCAME -see and conflicts between the SD logic and ES approaches. To address these gaps and conflicts some of 299 the current terminology and concepts in both approaches need to be re-evaluated. Four necessary 300 shifts were identified that are foundational to harmonizing the ES and SD logic approaches.
301
First, the SD logic makes a clear distinction between the use of the singular term 'service' and
302
GD logic-based 'services' (Table 2) . Vargo and Lusch (2008a) provide an in-depth discussion of the 303 similarity of usage between these two terms. They define service offerings as the outcome of applying 304 "specialized competences" or operant resources "through deeds, processes, and performances for the 305 benefit of another entity or the entity itself" ( Second, based on the definition of service system given in Table 2 between society and the economy, and between human-based service systems and natural ecosystems. In Fig. 3 (preferences) and service provisioning. In-order to prevent value destruction, firms need to better 485 understand how individual beneficiaries' value creation processes are structured.
486
As noted earlier, value-in-impact is a temporally dynamic part of value and value structures are We now provide a case application of the SVC framework, and associated shifts in terminology,
510
for the global forest-based sector. Although we highlight forestry, the concepts presented in this study 511 are likely to be applicable across a wide range of sectors reliant on interactions with the natural 512 environment.
513
The global forest-based sector (e.g., forestry producing biomass -e.g., round wood -and 514 industries processing harvested biomass -e.g., into pulp and paper or dimension lumber) faces 515 numerous obstacles in accounting for impacts on forested ecosystems. The service systems or actors 516 involved in value co-creation are both direct (e.g., foragers, recreationalists) and indirect beneficiaries 517 (e.g., multinational corporations processing pulp and paper for individual utilization). Many strategic 518 shifts are currently occurring due to societal (e.g., urbanization, technology) and policy changes (e.g., 
524
Arnold (2015) notes that by evaluating all of the stakeholders in the value network, co-creation 525 processes can be integrated throughout the entire value chain to "minimize negative social and 526 ecological impacts" or value-in-impact. Fig. 4 gives a graphical example of a forest-based value 527 network map. It includes actors spanning the environment, society, and the economy, which interact 528 over time and space to co-create value. Below the figure the interactions are discussed using the 529 previously discussed terms and concepts. 
537
(a) An ecosystem manager's objectives act to support or constrain the provisioning of ES offerings from the natural ecosystem. Managers can both co-create value with the ecosystem directly or utilize the ES offerings to cocreate value within the value network with other service systems. Therefore, they can be both a beneficiary and a resource integrator. (b) Exchanges between the ecosystem manager and the firm. Value is co-created and potential value of ES offerings is facilitated to the firm. Firms apply operant resources to the operand resources with the aim to maximize the lifetime value of the beneficiary. Firm's resource integration processes affect the positive and negative impacts on natural ecosystems, and the potential for value destruction results from those actions. (c) Exchange between the firm and beneficiaries is a value co-creation opportunity. The beneficiary system utilizes the potential value of the service offering. This includes both the aspects of the potential value associated with ES and those associated with the application of operant resources by the firm. The aspects associated with the value of ES can be viewed as the value-in-impact component. The destruction of potential value by the firm, through their impact on natural ecosystems, is transferred to the beneficiary. (d) Policy makers are one service system that can determine if governance changes are need to limit value destruction with the macro service system (i.e., economy). Some aims of improved governance are the reduction in trade-offs from natural ecosystem management decisions and the communication of impacts to beneficiaries. (e) Interactions between beneficiaries and natural ecosystems can result in direct exchanges of ES between the two service systems. (f) The beneficiary and the natural ecosystem manager can be the same actor and service system, which demonstrates the non-linear and dynamic nature of the value network. eating, design, as a gathering point for meals). 
574
The firm affects the total potential value that can be co-created by managing the environmental authors in an effort to achieve an appropriate lexicon for discussing ES (Matthies et al., 2015) .
633
Shifts in terminology will be challenging and require input from both business and natural
634
sciences. This is due to the complexity of natural ecosystems, and their differences when compared suggests that not all service systems are governed by the same logics of service value co-creation,
643
and a more environmentally inclusive conceptualization may be necessary.
644
In order to achieve balanced input from many disciplines, it will also be necessary to address the 
650
By not specifically integrating and discussing those concepts, this article did not mean to challenge 651 or ignore them. Rather the aim of this study was to specifically harmonize the ES and SD approaches. 
Conclusions
653
In summary, the authors of this article call for the current SD logic to consider the interrelated 654 system of reciprocal service provisioning between natural ecosystems and human-based service 655 systems. The article also reveals that there are individuals within the ES community who both 656 understand the evolving SD logic and aim to join the discourse. Table 4 synthetizes the changes that 657 were identified in this article for achieving a harmonized service-dominant approach. 'Value for ecosystem service offerings is determined through value-in-exchange'
658
Value for ecosystem service offerings is the total potential value, exchange, use, and impact value, perceived and realized by each service system through voluntary exchanges.
Natural Capital 'The stock that yields the flow of natural resources.'
'The stock of potential value held by natural ecosystems for human utilization.'
Service-Dominant Logic 'The largest service system is the global economy'
The ecosphere is the largest service system and an actor in the value creation process that human service systems interact with and act upon 'Natural resources are operand resources to be integrated by service systems' Natural ecosystems provide service offerings with potential value that are utilized or facilitated by other human-based service systems.
'Service systems integrate natural resources'
Service systems realize and utilize, create further value from, and/or destroy the potential value that is created by natural ecosystems.
Value Network 'Any purposeful group of people or organizations creating social and economic good through complex dynamic exchanges of value.' 'Any purposeful group of people, organizations, or natural ecosystems that create benefit for human well-being through complex dynamic exchanges of value.'
Both approaches N/A
Value-in-impact as a conceptual tool for discussing the positive and negative ES provisioning impacts throughout the value creation process
661
There are numerous benefits of developing a multidisciplinary set of terms and concepts to 
